ABSTRACT
1 Are There Differences in the Health-Socioeconomic Status Relationship over the Life Cycle?
Evidence from Germany
I. Introduction
Economists are increasingly researching the links between health and socioeconomic status (SES). In a time when health care costs are increasing and the baby boom generation nears the time when they will be eligible for government provided health care in retirement, understanding the links between health and SES are crucial for society to formulate policies that will overcome these issues.
However, a potentially valuable source of information in the formulation of policy is the examination of the health-SES relationship at different ages. Most research in this literature controls for age or analyzes a particular age group (i.e. older individuals who are nearing retirement), but rarely are direct comparisons made between age groups. This paper examines this issue in detail to elicit possible policy-relevant differences in the health-SES relationship over the life cycle. We employ a nationally representative dataset from the German Socioeconomic Panel (GSOEP) to estimate the health-SES relationship across different age groups. Using German data has the additional advantage of comparing earlier (primarily U.S.)
results concerning the effect of income on health to results from a country with universal access to health insurance. Finally, the methodology used in the paper also recognizes the potential for endogeneity between health and SES and corrects for the bias that might result if this endogeneity is ignored.
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The rest of the paper is organized as follows. The next section briefly reviews the literature on the age aspect of the health-SES relationship. Section 3 outlines the empirical methodology and data used. Section 4 reviews the results while a final section concludes the paper.
II. Brief Literature Review
Exploring the link between health and SES has a long history outside the economics field, although research by economists has been growing recently. While it is beyond the scope of this paper to give an exhaustive review of either literature, we do discuss here the central findings of the research and identify studies that are related to ours. Feinstein (1992) and Smith (1999) provide excellent summaries of the (primarily) economics research to date and find that the literature generally has revealed that low SES usually correlates with inferior health outcomes. This general finding, however, hides a diversity of research. For example, health has been measured in a variety of ways -from self assessed physical and mental health to analyzing specific diseases and medical problems. SES itself is also a term that has not been defined consistently throughout the literature -often meaning income, wealth, labor force status, or education, among others. In this paper, we measure SES along the commonly used dimensions of per capita household income and labor force participation, which has been the focus of several recent studies, including Clark and Oswald (1994) , Gerlach and Stephan (1996) , Theodossiou (1998) , Winkelmann and Winkelmann (1998) , Bound et al. (1999) and Gertham and Johannesson (2001) .
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One area that has received a good deal of investigation is the health-SES relationship amongst older members of society. For example, Smith and Kington (1997) examine data from nationally representative surveys of the 51 and older population in the US. Their study does not control for endogeneity between health and SES and focuses on income and wealth as the primary measures of SES. They report important differences in health based on income and wealth for this age group, as well as significant differences by race. Grundy and Holt (2000) , who also do not control for endogeneity, find similar results for a sample of older British individuals. Salas (2002) examines why the relationship between self-assessed health measures and low income varies across age groups. The conclusion from this study is that the latent health measure is defined much more broadly (that is, covering many illnesses) for older workers and this causes the relatively weak relationship between self-assessed health and low income among older individuals. Yet, little attention is paid to the role of labor market status in these study.
While focusing research on older persons is important, it is not sufficient in the current context since there is not reason to think that the health-SES relationship should be stable throughout the life cycle.
As mentioned above, examining the health-SES relationship across different parts of the life cycle has not been a major area of interest. Typically, past research has controlled for age/age groups or possibly some interactions between SES and age (e.g. Winkelmann and
Winkelmann 1998) when examining the health-SES relationship in a single regression. The primary exception to this methodology, however, is Gerlach and Stephan (1996) Both studies have gaps, however. First, they focus exclusively on older individuals, which will mask any differential effects of (endogeneity corrected) income and/or wealth on health over the life cycle. Second, neither examines the endogenous relationship between health and labor force status. Therefore, the following section outlines our approach to address both of these issues and discusses the data used.
III. Methodology and Data
To investigate the relationship of health and SES by age, we employ the German Socio- The basic estimation equation relates a measure of health, H, to measures of SES as well as other covariates, X, and has the following form for respondent i:
where α 0 , α 1 , and α 2 are estimated (vectors of) parameters and ε i is the error term. There are two main sets of variables that attempt to measure SES. First, we include the labor force status of individuals -namely whether respondents are working (the excluded group), unemployed, or out of the labor force. Our expectations about the two groups are twofold. It has been documented that losing ones job leads to a lot of psychological distress. Therefore we expect unemployment to have a negative impact on health satisfaction. However, some individuals choose to exit the labor force (i.e. maternity leave) while others do so involuntarily (discouraged workers). Thus, expectations about the relationship between health satisfaction and being out of the labor force are ambiguous. The second SES-variable included is per capita household income and its square. Most studies that include income as a control find that increases in income tend to increase health, although often a nonlinear relationship is found with very high levels of income correlating with somewhat lower levels of health.
As mentioned in the literature review, however, there is the potential problem of endogeneity. Not only does SES affect health as assumed by eqn (1) For the dependent variable, we examine the individual's self-assessed health satisfaction.
Individuals are asked to rate their satisfaction on a ten point scale from not satisfied at all to very satisfied. Due to small cell sizes responses 0-4 are combined. Table 2 contains the results of the health satisfaction regressions where odd numbered columns do not include a correction for endogeneity while even numbered columns do.
IV. Results

A. Overall Estimates
Concentrating on column (1) we see that the results are similar to those found in the literature.
Being unemployed correlates with lower health satisfaction although there is no statistically significant relationship between health satisfaction and being out of the labor force. The relationship between income and health satisfaction appears concave but, due to the very small coefficient on income squared, is increasing over the relevant range of income. Smoking leads to lower health satisfaction, while marriage is positively correlated with health satisfaction.
There is a U-shaped relationship between age and health satisfaction, with higher levels of health 9 satisfaction at the beginning and end of the age range. 5 Finally and not surprisingly, the BMI is negatively related to health satisfaction and is highly significant. Interestingly, there is little difference in the statistical significance of these variables across genders as seen in columns (3) and (5). A notable exception is the fact that health satisfaction among women is not correlated with having ever smoked. The coefficient on the government insurance variable is negative and significant indicating better health outcomes for those that are covered by private health insurance.
However as mentioned above, the estimation results on the primary SES variables, labor force status and income, could be the result of endogeneity. Therefore, the even numbered columns show the results correcting for endogeneity, and the correction clearly has an effect.
The relationship between unemployment and health satisfaction, while still negative, is statistically significant for the full sample and for men but is now statistically insignificant for women. On the other hand, the inverse U shaped relationship between health satisfaction and household income remains for the overall sample, but this is driven by the female sample, as household income is no longer a statistically significant determinant of health satisfaction for men. Interestingly the government health insurance variable, while remaining fairly significant in the full sample, fails to be statistically significant for either women or men. The BMI and other covariates remain statistically significant throughout.
B. Results by Age
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The results in Tables 1 and 2 indicate that age may play an important role in determining these health outcomes. However, the results in Tables 2 are not income is statistically significant for workers older than 44. However, the endogeneity correction offers a different view of the results. After the correction, unemployment generates lower health satisfaction than working for the youngest age group, primarily driven by young males. On the other hand, the negative effect of unemployment is no longer statistically significant for the older groups once endogeneity is controlled for. Interestingly, while income still has no effect on health satisfaction for the youngest group, it assumes growing importance with age, a result that is mainly driven by the positive impact on per capita household income on health satisfaction of women in the higher age categories. There is no differential effect of the type of health insurance coverage in any of the endogeneity-corrected regressions, an indication that the system of universal government provided health insurance does not necessarily lead to lower health outcomes.
V. Conclusions
This study examines the relationship between health and SES as defined by labor force status and per capita household income in a system with universal access to health care. The analysis examines the relationship at different points in the life cycle to identify any differences across age groups. Finally, we also control for endogeneity that may be present in the health-SES relationship. The results imply that important differences in the SES-health relationship exist across age groups. Income has an increasingly important effect on the health satisfaction of women over the life cycle while the effect of unemployment on health satisfaction if strongest from young males. This result indicates that it is important to differentiate policies by age and take into account the two-way relationship between health and SES when analyzing data.
Finally, the absence of a consistent impact of income on health satisfaction compared to other studies and the fact that there was no statistical evidence for better health outcomes for individuals with private health insurance indicate that access to health insurance might play a larger role than commonly believed in the literature. 
Notes: Numbers under estimated coefficients are z-scores. *, **, *** indicate 10%, 5% and 1% significance, respectively. Other regressors include those listed in Table 2 . 
